Increased superoxide radical with a decrease in vascular endothelial growth factor and inducible nitric oxide synthase level leads to the progression of left ventricular hypertrophy in a pressure-overload rat heart model.
This study was designed to evaluate the relationship among free radicals and vascular endothelial growth factor (VEGF) and inducible nitric oxide synthase (iNOS) during the progression of left ventricular hypertrophy (LVH) in pressure-overload rat heart. Hypertrophied rat heart created by abdominal aortic banding at the age of 4 weeks was studied at the ages of 14, 15, 18, 21, 26, and 30 weeks (n=5 in each group). Free radicals were detected by an electron spin resonance (ESR) method using LV tissue. The levels of messenger ribonucleic acid (mRNA) for VEGF, superoxide dismutase (SOD), and iNOS in myocardium were analyzed by reverse transcription (RT)-polymerase chain reaction (PCR). Free radicals consisting of superoxide families increased over time after aortic banding and were highest in the 30-week group. The SOD mRNA level decreased with the progression of hypertrophy and was inversely proportional to the free radicals level. As compared to the control, the level of mRNA for VEGF and iNOS was significantly increased in 18-and 21-week hypertrophied hearts, but significantly decreased in 26-and 30-week hearts. The increased level of free radicals with the decrease of VEGF and iNOS levels may contribute to the progression of the pressure-overload hypertrophied heart to the failing heart.